We utilized the Fragile Families and Child Wellbeing longitudinal dataset to evaluate associations among a maternal relationship dissolution, childhood sleep, and child development, specifically externalizing and internalizing symptoms, attention and social difficulties, as well as cognitive ability, when children were ages 5 (n = 3590) and 9 (n = 3062). A maternal relationship dissolution was related to poorer child sleep quality at ages 5 and 9. There was evidence of an indirect relation from a maternal relationship dissolution to child development through poor sleep quality when the child was 5 and 9 years old. The implications of this work are discussed.
Introduction
The U.S. divorce rate is at approximately 40% for first marriages and even higher for subsequent marriages [1, 2] . There are additional paths to relationship dissolution beyond marital dissolution. Approximately 41% of children are born to unmarried parents in the United States [3] . Unmarried parents are more likely to experience relationship dissolutions than married parents [4] [5] [6] . Children who experience the dissolution of their parents' relationship, whether their parents were previously married, are at a heightened risk for negative psychosocial outcomes, including internalizing, externalizing, and academic difficulties [6, 7] . One theory regarding the mechanisms driving the impact of relationship instability on child development is social stress theory, which posits that stressful changes in the parents' relationship lead to disruptions in family processes, which in turn negatively affect the child's overall development [8, 9] . In line with this theory, to date, there is evidence to support a number of stressful family processes (e.g. parental conflict and reduction in resources) as mediators of the negative impact of parental relationship dissolution on child development [7] .
One potential mediator is disturbances to the child's sleep quality. Although estimates vary across studies, approximately 25% to 40% of children have sleep difficulties [10, 11] , encompassing insufficient sleep duration, a long sleep onset latency, as well as fragmented sleep (e.g. frequent night wakings and low sleep efficiency). Such sleep difficulties are linked to a number of psychosocial and cognitive deficits across childhood [11, 12] . Importantly, a regular sleep routine promotes adequate sleep and helps to reduce overall sleep difficulties, which may, in turn, promote the health and wellbeing of the child [13] .
There is a developing literature connecting family processes with child sleep quality and later development, with evidence that children's sleep mediates the association between parental stress and child wellbeing [14] , as well as the association between parent-child relationship quality and child wellbeing [15] . Previous research also suggests a pathway from marital conflict to increased emotional insecurity in the child to reductions in the child's sleep duration and quality [16] . Child's sleep duration and quality then predicts their emotional and behavioral difficulties, as well as academic achievement [17] .
As parental separation has a negative impact on family processes [7] , and sleep quality is a demonstrated mediator connecting family processes to child development [15, 17] , we hypothesized that children's sleep quality would help to explain the association between parental separation and child development. We know of only one study that directly tested the impact of parental relationship instability on children's sleep [18] . In a sample of 357 families, Mannering and colleagues found that the propensity toward divorce (e.g. parents reporting they have discussed getting divorced) when their adopted children were 9 months old predicted the children's bedtime resistance at 18 months, controlling for bedtime resistance at 9 months old [18] .
Also relevant to the current study are two studies linking family structure with child sleep quality. Bergström and colleagues evaluated the association between different living arrangements (i.e. joint physical custody shared by separated parents, living with only one parent most of the time, and living in a nuclear family with both parents) on psychosomatic symptoms (including sleep difficulties) in a large sample of 147 839 sixth and ninth graders living in Sweden [19] . The researchers found that children living with only one parent had the most psychosomatic issues, with sleep problems endorsed most frequently, followed by those in joint physical custody, and then by those in nuclear families. Similar to Bergström and colleagues' work, Troxel and colleagues investigated the association between family structure and adolescent sleep [20] . Living in a single-parent home, versus a twoparent home, was negatively associated with adolescent sleep efficiency, defined as percentage of total sleep time out of total time in bed, and weekend sleep duration, after controlling for age, sex, race of the adolescent, and other factors. Disrupted weekend sleep (i.e. duration and efficiency) may be due to the adolescents transitioning to their nonresidential parents' home for parenting time; however, this association was not tested.
As reviewed, one study evaluated associations between the potential for divorce and children's sleep quality and two studies evaluated family structure and associations between children's sleep quality, but no study has evaluated associations between actual relationship dissolutions and children's sleep quality. This is unfortunate especially in light of significant controversy regarding the overnight care of very young children (i.e. the 0-3 age range) whose parents are separated, where research is likewise limited [21] [22] [23] . Debates regarding overnight care stem from (1) concerns regarding the impact of frequent overnights on the development of the child's secure attachment to the primary caregiver, and (2) potential benefits to the child when both parents are physically and emotionally available during childrearing [24] . With a focus on children's sleep quality, frequent overnight transitions between multiple caregivers' homes, especially when sleep routines are not kept consistent, may disrupt both the circadian rhythm and homeostatic sleep drive that optimize children's sleep quality, leading to poorer sleep quality and the development of psychopathology. Thus, when considering the impact of divorce and separation on children's sleep quality and child development, it is critical to also evaluate the role of frequent overnights with the nonresidential parent.
Current study
Although previous research has evaluated associations among family structure (e.g. living in a single-parent home and twoparent home), children's sleep quality, and child development, the role of sleep as a potential mediator of associations between parental relationship dissolution and later child development is unknown. Based on prior research, we hypothesized that an occurrence of parental relationship dissolution would predict an increase in children's poor sleep quality, relative to children who experienced no relationship dissolution, and that the association between parental relationship dissolution and sleep quality would be stronger among children who have more overnights with their nonresidential parent. We further hypothesized an indirect association between relationship dissolution and both child symptom levels and cognitive ability through children's sleep quality (see Figure 1 for our theoretical model).
Method

Participants
Data are from the first five waves of the Fragile Families and Child Wellbeing Study (FFCWS). FFCWS is a longitudinal cohort study of 4898 children who were born between 1998 and 2000 in one of 20 U.S. cities with populations greater than 200 000 [25] . This dataset is particularly useful for our study because a stratified random sampling procedure was utilized, oversampling parents who were unmarried at the time of the focal child's birth, yielding a final sample with 75% unmarried parents. As unmarried parents are more likely to dissolve their relationship in comparison to married parents [4] , this dataset includes families who are high risk for dissolving their relationship, which is helpful to test our theoretical model. FFCWS baseline interviews occurred near the time of the focal child's birth; mothers were interviewed in the hospital and fathers were interviewed either in the hospital or by phone as soon as they were located. In addition, extensive information was collected from birth to child age 9 regarding parental relationship instability. Of particular relevance for this study, at focal child ages 3, 5, and 9 years old, in-depth assessments were conducted with the primary caregiver (approximately 89% mothers) concerning family routines (including child sleep patterns) and child development. Child ages 3, 5, and 9 follow-up response rates were 88%, 87%, and 76%, respectively, among mothers who completed the baseline interview. Detailed description of attrition across waves is provided by the FFCWS team [26] .
We rely primarily on mother report data, as child sleep quality and child development measures were completed by "primary caregivers," the majority of whom were biological mothers. In addition, we use mother report of relationship transitions, consistent with other FFCWB studies [4] [5] [6] , excluding data from mothers who lived less than half time with their child at age 5 or 9 (n = 264). In addition to excluding data from mothers who lived less than half time with their child at either wave, for models in which we predict outcomes for child age 5, we also excluded data from mothers who did not participate in the age 5 interview wave (n = 712), and for models in which we predict outcomes for child age 9, we also excluded data from mothers who did not participate in the age 9 interview wave (n = 1333). Given that the goal of this study was to evaluate the impact of maternal relationship dissolutions, in comparison to stable relationships, on children, we also eliminated mothers who were stably single in the 2 years prior to the age 5 (n = 332) and age 9 (n = 239) interviews, so as not to conflate family structure with relationship stability. Thus, the maximum sample size at child age 5 is 3590, and the maximum sample size at child age 9 is 3062, representing 73% and 63% of families with baseline mother report, respectively. Characteristics of the selected sample are shown in Table 1 .
Measures
Mother report of child's poor sleep Using the variables available in FFCWS, the authors identified empirical indicators of poor sleep including sleep duration, regularity of bedtime and bedtime routines, and night wakings.
In addition, authors identified and included indicators of sleep that parallel previous work evaluating associations between family processes, sleep, and child development [15] . Mothers were explicitly asked about their child's sleep duration at child ages 5 and 9 only (i.e. asked "How many hours of sleep a night does (child) usually get"). However, at ages 3, 5, and 9, mothers reported their child's bedtime. From assessment of sleep duration and sleep bedtime at ages 5 and 9, we were able to impute the child's wake time. Based on findings of stability in wake time from ages 1 to 5 [27] , we computed sleep duration at child age 3 as the difference between year 5 wake time and mother reported bedtime when the child was 3. Using the American Academy of Sleep Medicine's recommendations [28] , we dichotomized sleep duration as inadequate if, at ages 3 and 5, it was fewer than 10 hr of sleep per night (61.1% and 49.9% of 3-and 5-year-olds, respectively), and if, at age 9, it was fewer than 9 hr of sleep per night (35.1% of 9-year-olds). Note that FFCWS did not collect data regarding naps, only nighttime sleep, which may contribute to the high percentage of children categorized as having inadequate sleep at age 3.
At ages 3, 5, and 9, mothers were asked if the child had "a regular bedtime during the week," and, if they did, the number of nights the child went to bed at that bedtime during the weeknights of the week prior to the interview. We dichotomized irregular sleep for all ages by categorizing the child as having irregular sleep when the mother reported the child did not have a regular bedtime. Children were also categorized as having irregular sleep if the mother reported that the child had a regular bedtime during weeknights but only went to bed at that time two or fewer nights in the week before the interview (which meaningfully represents fewer than half the weeknights in the previous week). For our sample, 22.9% of 3-year-olds, 13.4% of 5-year-olds, and 19.8% of 9-year-olds were categorized as having irregular sleep.
Mothers were also asked if the person who puts the child to bed has a "regular routine of things you/they do with him/ her when the child is put to sleep" and the number of nights the child completed that bedtime routine during the weeknights of the week prior to the interview. We dichotomized irregular bedtime routine at all ages by categorizing the child as having an irregular bedtime routine when the mother reported the child did not have a regular bedtime routine. Children were also categorized as having an irregular bedtime routine if the mother reported that the child had a regular bedtime routine but only was put to bed with the routine two or fewer nights in the week before the interview. For our sample, 20.9% of 3-year-olds, 24.7% of 5-year-olds, and 6.3% of 9-year-olds were categorized as having an irregular bedtime routine.
Additionally, mothers reported the "degree to which the child had trouble sleeping" using an item drawn from the Child Behavioral Checklist (CBCL) described below. Mothers responded on a scale from 0 (not true) to 2 (very true). We dichotomized trouble sleeping at ages 3 (31.6%), 5 (25.0%), and 9 (10.2%), categorizing the child as having trouble sleeping when the mother reported that it was somewhat/sometimes true or very true that the child had trouble sleeping.
From the above measures, we computed a sleep index. The childhood poor sleep index is a sum of inadequate sleep, irregular sleep, irregular bedtime routine, and trouble sleeping scores assessed at each wave, ranging from 0 to 4 with higher scores indicating that the child had poorer sleep. To capture the multidimensional nature of sleep quality, we chose to create a composite measure of poor sleep rather than analyze each indicator separately [29] ; such an approach also allows us to more parsimoniously examine many of the important features of sleep without having to run, and correct for, as many tests as we would in a single-variable analysis. The childhood poor sleep index is close to normally distributed (supporting data available upon request). In some homes, children's sleep patterns change during the summer months, when not in school. At age 5, but not age 9, mothers were asked if the public schools were on summer break. We assessed if the child's poor sleep index score differed by whether the child was on summer break; it did not (b = .04, p = ns). Thus, we did not account for time of year in our models.
Maternal relationship dissolution
At each survey wave, mothers reported whether they were in a romantic relationship with the focal child's biological father or with someone other than the father (i.e. a "social" father), whether they were living with that partner, when they married and/or started living with the partner, if married or cohabiting, as well as when the relationship with the partner ended if it had ended. Mothers also reported whether their current partner was the same as their partner from the previous interview wave, and the number of romantic and cohabiting relationships lasting 1 month or more that had occurred since the previous interview wave. Using this information, we constructed a dummy code to capture different types of relationship dissolutions, including dating and cohabiting dissolutions (reference category is a stable relationship with a partner).
Number of overnights with the father
Number of overnights with father was coded from mother report of the child's contact with the father (whether there were overnight contacts, and how many overnights a year), as well as mother report of her relationship with the father. If the mother and biological father were cohabiting or married, it was assumed that the child was not transitioning between homes. We created a variable that quantified the number of overnights the child had with their father in the last year (ranging from 0 to 365), with intact families coded as having zero overnights. From mother report, we had information regarding overnights for 3371 fathers when the children were 5 and 2948 fathers when the children were 9. Among children who experienced the dissolution of their parents' relationship in the previous 2 years, fathers averaged 38.63 and 22.88 overnights per year at ages 5 and 9, respectively (ranges were 0-365).
Child behavior
Mother and teacher reports of child behavior were assessed using items from the CBCL [30] . Mothers responded to a subset of CBCL items derived from CBCL 4-18 version when their children were 5 and 9. The specific items varied across waves, as was developmentally appropriate; however, items were derived from the same empirical CBCL subscales (i.e. they were indicators of the same construct) at each wave. At each wave, mothers responded to items from the following CBCL subscales, and all items available were used to create the subscale scores: 53-.85). As was the case for mothers, the specific items teachers responded to vary across waves as was developmentally appropriate, with items derived from the same empirical CBCL subscales at each wave. At each wave teachers responded to items from the following teacher report CBCL subscales, and all items available were used to create the subscale scores: Aggressive (α range [across the three waves] = .90-.91) and Social Problems (α range = .20-.75). Information regarding the specific items included in the CBCL subscales at each wave is available by request from the first author. Importantly, sleep items from the CBCL were not included in any of our child behavior measures. For both mother and teacher reports, we created proportion of maximum scores for each subscale to put them on the same scale for analyses; thus, each subscale could range from 0 to 1, with higher scores equating to more problematic behavior. We then used the proportion of maximum mother and teacher report of child behavior from the CBCL subscales to create latent factors of child externalizing and internalizing. For all analyses, child externalizing is quantified as a latent factor using the following indicators: Mother report of aggression, Teacher report of aggression, and Mother report of rule-breaking; child internalizing is quantified as a latent factor using the following indicators: Mother report of child Anxiety/Depression and Mother report of Withdrawn. We utilized the effects coding method to set the scale for the externalizing and internalizing symptom latent constructs [31] . The configural and weak factorial invariance models had adequate fit (Supplementary Figure 1 and Supplementary Table S1 ).
Child cognitive testing
The Peabody Picture Vocabulary Test (PPVT-III) was used to measure receptive vocabulary at ages 3, 5, and 9 [32] . Receptive vocabulary is one component of a child's cognitive ability; as such, we use the PPVT-III results as a proxy for cognitive ability in our analytic models. The observed standard score means (M) and standard deviations (SD) at ages 5 and 9 were as follows: M = 93.33 (SD = 16.10) and M = 93.10 (SD = 15.00), respectively, which are in the average range. As with the CBCL, we created a proportion of maximum score; thus, the PPVT-III could range from 0 to 1, with higher scores indicating higher receptive vocabulary.
Control variables
To account for time invariant confounding, and for consistency with prior research, we controlled for variables that may predict both maternal relationship instability and child sleep quality.
Demographic variables.
We included the following demographic characteristics as control variables, each of which is based on mother report at baseline: maternal age at child bearing; maternal report of educational attainment (0 = reference category of less than high school degree, 1 = high school, 2 = some college, and 3 = college degree and higher); maternal race/ethnicity (0 = reference category is Non-Hispanic White, 1 = Non-Hispanic Black, 2 = Hispanic, and 3 = Others); maternal poverty ratio (i.e. mother's income divided by the poverty threshold for her family size); and mother having lived with both parents at maternal age 15 (0 = no, 1 = yes).
Child factors. We also controlled for mother report of child gender (female = 0; male = 1) and child's difficult temperament at age 1. Our measure of the child's difficult temperament was derived from the Emotionality, Activity, and Sociability Temperament Survey for Children [33] , which was internally consistent (α = .60), and was transformed into a proportion of maximum score (described above for the CBCL), with high scores equaling more difficult temperament.
Analytic strategy
All models were estimated in Mplus version 7.4 [34] using maximum likelihood estimation, robust standard errors, and non-normal-adjusted fit statistics to correct for bias due to nonnormality. To accommodate missing independent variables, we use full information maximum likelihood (FIML) to estimate a maternal relationship dissolution and the child's score on the previous wave's child's poor sleep index in all models. For all analyses, child externalizing and internalizing were quantified as latent variables. To evaluate the effect of maternal relationship dissolution on the child's poor sleep quality, we utilized a multivariate two-wave longitudinal panel model with Monte Carlo integration to adjust for our sleep measure being quantified as a count variable. We tested two analytic models: Model 1 adjusts only for the autoregressive effect of sleep (i.e. previous risk for poor sleep quality); Model 2 added statistical controls for demographic variables, and child factors. At this stage of analysis, we also examined differential associations between the child's sleep quality and (1) a romantic relationship dissolution in which the mothers were not cohabiting with the partner (i.e. dating relationship), and (2) cohabitation relationship dissolutions. Although both a dating relationship and cohabiting relationship dissolution in comparison to a stable relationship were associated with poorer sleep quality, the results of post hoc Wald's Tests (Supplementary Table S2) suggested no large or statistically significant difference in the effects of a romantic relationship versus cohabitation relationship dissolution, on the child's sleep quality. Thus, we proceeded by collapsing romantic and cohabitation relationship dissolution for all subsequent analyses.
We were also interested in examining whether the number of overnights the child had with the father after a relationship dissolution altered the association between a maternal relationship dissolution and the child's poor sleep quality. We tested this by modeling the effect of child overnights on the child's poor sleep index score only among those that experienced parental relationship dissolution (i.e. stable relationships were eliminated), which answers the research questions, "Among children who experienced their mother having a relationship dissolution, do overnights with the biological father affect sleep quality?" Effects were small and not statistically significant at ages 5 (b = .00, p =.16) and age 9 (b = .00, p = .84). Thus, the covariate number of overnights with the father was not included in analyses.
To evaluate the child's poor sleep quality as an indirect effect (i.e. mediator) between maternal relationship dissolution on child development outcomes at child ages 5 and 9, we fit a series of structural equation models using bias-corrected bootstrapping procedures (see Figure 1 for our theoretical model). In all mediation models, the poor sleep index was estimated as a scale variable rather than count because Mplus does not allow bootstrapped mediation analyses with count data, and we statistically controlled for demographics, and child factors.
Results
Preliminary analyses
As shown in Table 1 , mothers were in their mid-20s at the time of their focal child's birth. Approximately 37% of mothers had less than a high school education. Twenty-two per cent of mothers self-reported their race/ethnicity as Non-Hispanic White, 47%-48% of mothers as Non-Hispanic Black, 26%-27% of mothers as Hispanic, and another 4% of mothers as Other. Approximately 53% of the study focal children were boys.
Mothers who were excluded at child age 5 had fewer years of education (b = −.20, p < .01), lived in greater poverty, were less likely to be Black (b = −.18, p < .01), but more likely to be from a racial/ethnic group other than Black, White, or Hispanic (b = .41, p < .05) in comparison to the reference category of White. Mothers whose data were missing at child age 9 had fewer years of education (b = −.18, p < .01), lived in greater poverty (b = −.23, p < .05), were less likely to be Black (b = −.13, p < .01), but more likely to be Hispanic (b = .13, p < .01), or from a racial/ethnic group other than Black, White, or Hispanic (b = .17, p < .01) in comparison to the reference category of White.
See Supplementary Tables S3 and S4 for the bivariate intercorrelations of primary variables at child ages 5 and 9. Although small in magnitude [35] , bivariate associations were consistent with the theoretical model ( Figure 1 ) and provide preliminary evidence in support of utilizing latent constructs of child development. With few exceptions, there were small positive associations between a maternal relationship dissolution and the child's score on the poor sleep index, as well as the child's score on the poor sleep index and more problematic child development. The childhood poor sleep index was fairly stable across time, with correlations between small and medium in magnitude [35] .
Longitudinal panel model of maternal relationship dissolution and child poor sleep
Estimates from longitudinal panel models are provided in Table 2 . In Model 1, which only adjusted for the autoregressive effect of sleep (i.e. previous risk for poor sleep quality), a maternal relationship dissolution as well as previous childhood Reference category is in parentheses. b(beta), SE(standard error). All coefficients are standardized. † For analyses at child age 5, the previous wave is when child is age 3; for analyses at child age 9, the previous wave is when the child is age 5. ‡ Data collected at baseline. § Data collected at child age 1. Analyses were conducted in Mplus with robust standard errors and Monte Carlo integration to correct for missing data.
*p < .10; **p ≤ .05; ***p < .01.
poor sleep was associated with the child's future risk for poor sleep quality at age 5 and 9. In Model 2, which added statistical controls for demographics, and child factors, a maternal relationship dissolution as well as previous childhood poor sleep continued to be associated with the child's future risk for poor sleep quality at age 9, but the effect was attenuated. The association between a maternal relationship dissolution was small and not statistically significantly related to the child's future risk for poor sleep quality at age 5 (p = .08).
Mediation analyses
We assessed whether there were indirect effects from a maternal relationship dissolution to child psychosocial and cognitive outcomes through childhood poor sleep quality as proposed in our theoretical model (Figure 1) . Table 3 displays results of the model test at age 5 and Table 4 displays results of the model test at age 9. For both models, and controlling for covariates, children whose mothers experienced a relationship dissolution when they were between the ages of 3 and 5, or between the ages of 5 and 9, had more problematic sleep quality.
More problematic sleep quality was concurrently associated with higher scores on the child externalizing (Age 5: R 2 = .16; Age 9: R 2 = .11) and internalizing (Age 5: R 2 = .12; Age 9: R 2 = .07)
problems latent constructs (hereafter child externalizing and internalizing), as well as mother report of child attention (Age 5: R 2 = .10; Age 9: R 2 = .09) and social problems (Age 5: R 2 = .10;
Age 9: R 2 = .06) but not to teacher report of child social problems.
Controlling for covariates, more problematic sleep quality was concurrently and negatively associated with child cognitive ability at age 5 (Age 5: R 2 = .23), but not age 9. At age 5, controlling for the child's poor sleep quality eliminated the association between a maternal relationship dissolution between child ages 3 and 5 and child internalizing, mother report of attention, and social problems, as well as teacher report of social problems and child cognitive ability. At age 9, controlling for the child's poor sleep quality eliminated the association between a maternal relationship dissolution between child ages 5 and 9 and child internalizing, teacher report of the child's social problems, and child cognitive ability. See Tables 3 and 4 for the results of the indirect effects. At ages 5 and 9, we found statistically significant indirect effects from a maternal relationship dissolution to externalizing, internalizing, mother report of attention problems, and mother report of social problems through child sleep problems.
Discussion
The current study evaluated whether a parental relationship dissolution is negatively associated with children's sleep quality and examined the role of diminished sleep quality as a mediator between parental relationship dissolution and child development. We found evidence in support of our first hypothesis: a maternal relationship dissolution, in comparison to a stable relationship, was associated with an increase in problematic childhood sleep, even when controlling for previous problematic sleep, which is consistent with other findings [18] [19] [20] . We did not find meaningful differences by subtypes of dissolution (i.e. romantic versus cohabitation), suggesting that the effects of maternal relationship dissolution may be similar across relationship types, with even a dating partner transition having a negative effect on children's sleep quality.
We hypothesized that one of the mechanisms underlying the negative association between maternal relationship dissolutions and children's sleep quality would be the need for children to shift between homes when parents dissolve their relationship. However, associations between paternal overnights and child sleep quality among mothers who recently experienced the dissolution of their relationship were small and nonsignificant, suggesting that other factors are responsible for the observed negative relation between a maternal relationship dissolution and the child's sleep quality. Alternatively, these overall null results may be due to the existence of children for whom overnights are exceedingly beneficial as well as others who find them disruptive or problematic. Future research might investigate factors that potentially interact with overnights to further disrupt or benefit children's sleep quality. For example, parental conflict is related to more problematic sleep in children [36] ; thus, overnights may pose a stronger threat to children's sleep quality among parents who have conflictual interactions during child exchanges. Extending previous work [18] [19] [20] , we evaluated whether the changes in childhood sleep quality after a maternal relationship dissolution explained observed associations between a maternal relationship dissolution and child development. We hypothesized that childhood sleep would be a mediator between parental relationship dissolution and child development due to studies connecting divorce [18] and family processes [14] to child sleep problems, as well as research connecting sleep problems to poorer child development outcomes [15, 17] . At ages 5 and 9, we found supportive evidence, with poor sleep quality accounting for a small but statistically significant proportion of the relation between maternal relationship dissolution and the child's externalizing and internalizing symptoms, as well as mother reported child attention and social problems, after adjustment for control variables.
There are a number of limitations to this study, including the possibility that sleep is not a causal mediator, raising the possibility that cross-sectional statistically significant findings were due to unassessed third variables. Unfortunately, FFCWS did not include a well-established measure of sleep in their longitudinal study. Thus, to evaluate our research questions, we identified and summed indicators of childhood poor sleep as reported by the child's mother. To model child age 3 poor sleep quality as a control in the cross-lagged model at child age 5, we imputed sleep duration as the difference between year 5 wake time (which should theoretically be stable between ages 3 and 5 [27] ) and the mother reported bedtime when the child was 3. Although we think that this was the best method available to us given limited assessment at age 3, it is imprecise. Thus, findings from the cross-lagged model at child age 5 may include bias not found in the other models and should be interpreted with caution. Furthermore, we did not have information regarding naps. Not having information about naps may mean we underestimated the child's sleep duration particularly for children at age 3, which could have increased the percentage of 3-year-olds in our sample with inadequate sleep.
Another potential limitation is that the mother was the reporter of her relationship dissolution, the child's sleep, and some of the child development measures, and this shared method variance could explain some of the associations observed. Additionally, we only assessed one aspect of family instability's impact on sleep and child development in this study-the effect of the mother ending a relationship with her partner. There are many other theoretically interesting aspects of family instability and family structure that should be the focus of future investigations. For example, Osborne and McLanahan [6] found that each partnership transition was related to a modest increase in child behavioral problems, and a significant proportion of children, particularly those born to unmarried parents, experience three or more parental partnership transitions in the first 3 years of life. Thus, it is possible that each maternal relationship dissolution experienced by the child is related to a modest decrease in their sleep quality, with children who experience multiple partnership transitions at the highest risk for poor sleep quality. We attempted to assess subtle differences in the associations between relationship dissolutions (i.e. romantic versus cohabiting) and child sleep quality, and found no significant differences. However, future research with much larger samples and well-established measure of sleep may be in a better position to examine these types of relationship dissolutions separately.
There are a number of strengths to our current study. Much of the previous research on sleep and child development was conducted in one geographic region (the southeast) by one research group [15] [16] [17] with one type of family (children in two-parent homes). Our study included a diverse sample of parents living in a range of family structures and recruited across 20 U.S. cities with populations of 200 000 or more. Additionally, for increased specificity, our study included a number of additional covariates beyond those typically modeled, including parental demographics, SES, and child characteristics (e.g. gender and temperament). When possible, we also included latent variables as measures of child development in an attempt to reduce shared method variance.
In terms of implications, the current findings point to sleep hygiene as a promising area of intervention to include within existing coparenting programs for children whose parents are separating or divorcing. Three of the four indicators of poor sleep in our composite measure were aspects of adequate childhood sleep hygiene (e.g. adequate sleep opportunity, regular bedtime, and regular bedtime routine). It was changes in this sleep composite measure that was related to poorer outcomes, and this was not dependent on the number of overnights the child experienced with the nonresidential parent. Thus, integrating simple sleep hygiene techniques into existing parent education programs for separating and divorcing couples may increase the effectiveness of such programs by also optimizing the child's sleep quality after parents end their relationship. However, current sleep hygiene techniques for children were developed with the assumption of a two-parent home, and it is unclear if current sleep hygiene techniques will effectively generalize to complex divorced or separated parental situations. For example, research on childhood sleep optimization points to the importance of consistency in sleep routines across nights. For some parents, especially those with effective coparenting skills, it may be possible to encourage consistent sleep patterns across homes. For others, especially parents having difficulty with coparenting or entrenched in interparental conflict, this goal may be impossible. Thus, we need to identify how best to intervene with separating parents to ensure everyone in the family has a good night's sleep that optimizes their wellbeing.
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